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DETAILED ACTION 



Foreign Priority Documents 



1. Receipt of foreign priority documents, submitted under 35 U.S.C. 119, is hereby 
acknowledged, which documents have been placed of record in the file as Paper No. 5. 



The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter that the Applicant regards as his invention. 

2. Claims 1-41 are rejected under 35 U.S.C. 112, second paragraph, as being mdefinite 

for failing to particularly point out and distinctly claim the subject matter that Applicant 

regards as the invention. Initially, the Examiner respectfully requests that Applicant substitute, 

where appropriate, the word birefringent for the word birefringence (emphasis added) presently 

recited in the claims. This request is made not only for the purpose of ensuring that the claimed 

subject matter of the instant invention be consistent with established terminology in the prior art, 

but also on grammatical grounds: namely, birefringence is noun, while birefringent is an 

adjective; and because nouns are modified by adjectives, not by other nouns, the phrase 

birefringence plate is nonsensical, while the phrase birefringent plate is not. Thus, for the sake 

of example, the recitation . .at least one birefringence plate which is made of a uniaxial single 

crystal (read: a single uniaxial crystal; please note the proper ordering of the words single and 

uniaxial) that causes birefringence of incoming rays (???) and has a refractive index difference of 

not less than 0.02 for ordinary and extraordinary rays.,. at least one birefringence plate makes 



Claim Rejections - 35 USC§ 112 
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with a normal to a surface of said at least one birefringence plate." (recited in lines 2-11 of 
claim 1) should be changed to read as follows: "...at least one birefringent plate which is made 
of a single uniaxial crystal that causes birefringence of incoming rays (???) and has a refractive 
index difference of not less than 0.02 for ordinary and extraordinary rays... at least one 
birefringent plate makes with a normal to a surface of said at least one birefringent plate." Not 
incidentally, the annotation (???) has been added to put Applicant on notice that the Examiner 
cannot ascertain the meaning of the "...causes birefringence of incoming rays..." portion of the 
above-recited limitation. More specifically, rays, incoming or outgoing, do not — and, indeed, 
cannot-be birefringent. The noun birefringence is defined as the double (or bi-) refraction of 
light in anisotropic materials that results in rays (typically denominated ordinary and 
extraordinary) traveling in two slightly different directions. Therefore, the phrase ". . .that causes 
birefringence of incoming rays and has..." should be deleted, which would result in the 
following: "...at least one birefringent plate which is made of a single uniaxial crystal that 
caus e s bir e fring e nc e of incoming ray s and has having a refractive index difference of not less 
than 0.02 for ordinary and extraordinary rays... at least one birefringent plate makes with a 
normal to a surface of said at least one birefringent plate." In addition to claim 1, the "causes 
birefringence of incoming rays" issue also is encountered in independent claim 16. Also see the 
erroneously recited "...causes birefringence of the photographing light." Umitation in claim 29. 

With regard to independent claim 1, the meaning of the phrase "...wherein said filter 
satisfies at least one of: (read: at least one of the following ranges:)..." cannot be ascertained, in 
that in those instances when said filter comprises but one birefringent plate, said fdter can only 
satisfy one, not at least one, of the recited angle ranges. (Emphasis added.) 
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With regard to claim 3, the meaning of the limitation "wherein an orthogonal projection 
of an optic axis of said first birefringence [read: birefringent] plate onto an entrance or exit 
surface [entrance or exit surface of what?] and an orthogonal projection of an optic axis of said 
second birefringence [read: birefringent] plate onto the entrance or exit surface [again, entrance 
or exit surface of what?] point to [read: in] different directions." cannot be ascertained. Similar 
indefiniteness issues arise with regard to like limitations recited in at least claims 4, 11-13, 18, 
22, 25, 26, and 33-35 (the problem being compounded by the explicit recitation of a first and a 
second birefringent plate in claims 12, 13, 18, 22, and 25 — ^that is, the recitation of two plates 
increases the necessity of definiteness with respect to which birefringent plate said entrance and 
exit surfaces are to be associated — and a third birefringent plate in claims 26, 33-35). 

And finally with regard to claim 36, proper antecedent support has not been provided 
for the limitation "...the plurality of birefringence [read: birefringent] plates..." recited in lines 
5-6. 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1-5 & 22-28 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Woodward et al. (5,175,736) in view of Refraction (as set out in The Physics Hypertextbook 

@ http://Iiypertextbook.comyphvsics/waves/refraction) . 



Claim Rejections - 35 USC§ 103 
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With regard to claim 1, Woodward et al. disclose the invention as claimed — [a]n 
optical low-pass filter [NB: The recitation "optical low-pass filter" has not been given patentable 
weight because the recitation occurs only in the preamble and thus is a so-called intended use 
limitation. More specifically, a preamble is generally not accorded any patentable weight where 
it merely recites the purpose of a process or the intended use of a structure, and where the body 
of the claim does not depend on the preamble for completeness but, instead, the process steps or 
structural limitations are able to stand alone. See In re Hirao, 535 F.2d 67, 190 USPQ 15 (CCPA 
1976) and Kropa v. Robie, 187 F.2d 150, 152, 88 USPQ 478, 481 (CCPA 1951).] comprising: 

at least one birefringent plate (any one of plate 60, 72, and 74) made of a birefringent 
material, wherein said filter satisfies 61^ < 9 < 80*^, where G is the angle an optic axis of said at 
least one birefringent plate makes with a normal to a surface of said at least one birefringent 
plate (see col. 6, 11. 27-32: i.e., 40 plus 30 = 70 degrees)— EXCEPT FOR explicit teachings of 
the following additionally recited claim limitations: 

wherein said at least one birefringent plate is made of a uniaxial crystal and has a 
refractive index difference of not less than 0.02 for ordinary and extraordinary rays. 

The use of uniaxial birefringent materials having refractive index differences of not less 
than 0.02 for ordinary and extraordinary rays in the optical arts, however, is notoriously old and 
well known. See, e.g., calomel, rutile, and zircon (high and low)~uniaxial crystals all, each 
having a refractive index difference [read: birefringence] of not less than 0.02 for ordinary and 
extraordinary rays (viz., 0.683, 0.287, 0.055, and 0.047, respectively). It would have been 
obvious to one having ordinary skill in the art at the time the invention was made to have 
prepared the birefringent plate of Woodward et al. such that be made out of a single uniaxial 
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crystal having a birefringence of not less than 0,02, as evidenced by the above-recited disclosures 
in Refraction, for at least the purpose of achieving a desired birefringent effect. 

With regard to claim 2, the combination meets this teaching, provided, of course, that 
Applicant reckons birefringence, 6, as 5 = no - ne (in which case, lithium niobate would have a 
birefringence of 0.085). If this is not the manner in which Applicant reckons birefringence (i.e., 
if, instead, Applicant reckons birefringence as 5 = n^ - n^ Applicant MUST explicitly disclose 
how lithium niobate can be used as the birefringent material recited in claim 1 and still satisfy 
the "...not less than 0,02..." birefringence requirement recited therein). This teaching by the 
combination also meets the Hmitations recited by Applicant in claims 22, 23, and 25. 

With regard to claims 3 and 4, Woodward et al. disclose first and second birefringent 
plates (any two from among birefringent plates 60, 72, and 74 in Fig. 4; please also see col. 6, 11. 
13-18 of Woodward et al, it being submitted that the orthogonal projection limitations set out in 
this claim are met by the birefringent plates depicted in, e.g., Fig. 4, in the same manner as that 
presently set out in the claims. 

With regard to claim 5, please see plane parallel plates 61 and 63 in Fig. 4; also see col. 
28, 11. 44-51 . This teaching by the combination also meets the Hmitations recited by Applicant in 
claim 24. 

With regard to claim 26, the combination additionally discloses a third birefringent 
plate. See, e.g., plate 74 in Fig. 4 of Woodward et al. 

With regard to claim 27, please above, esp. Woodward et al. 
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4. Claims 6-15, and 29-41 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Woodward et al. (5,175,736) in view of Refraction (as set out in The Physics 
Hypertextbook @ htt p://h>T)ertextbook.com/phvsic5/waves/refraction) . as applied above to 
claims 1-5, and further in view of Oono (6,724,531). 

With regard to claim 6, the combination discloses the claimed invention as set forth 
above EXCPEPT FOR an explicit teaching of an image sensing element inserted in an optical 
path of photographing light guided to said image sensing element. 

Oono, however, discloses an image sensing element (20 in Fig. 1) in front of which is 
inserted an optical low-pass filter (10) in an optical path of photographing light guided to said 
image sensing element. See Fig. 1. It would have been obvious to one having ordinary skill in 
the art at the time the invention was made to have modified the invention of the combination 
such that it further include an image sensing element, as explicitly taught by Oono, for at least 
the purpose of, for example, gauging proper system alignment. 

With regard to claims 7-15, although the combination fails to disclose explicitly 
wherein, e.g., said image sensing element and said optical low-pass filter are integrated, wherein 
said optical low-pass filter is directly adhered to said image sensing element, etc., it would have 
been obvious to one having ordinary skill in the art at the time the invention was made to have 
modified the invention of the combination such that, e.g., said image sensing element and said 
optical low-pass filter be integrated, for at least the purpose of decreasing reflection losses, 
because it has been held that forming in one piece an article that has formerly been formed in 
two pieces and put together involves only routine skill in the art. Howard v. Detroit Stove 
Works, 150 U.S. 164(1893). 
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With regard to claims 29-41, please see the teachings by the combination of the 
limitations recited in these claims as set forth hereinbefore. 

5. Claims 16-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over Oono 
(6,075,581) in view of Woodward et aL (5,175,736) and Refraction (set out in The Physics 
Hypertexthook @ httD://hvpertcxtbook.com/Dhvsics/waves/refraction) , and Shirochi 
(6,075,581). 

With regard to claim 16, Oono discloses the invention as claimed — an image sensing 
unit comprising: an image sensing element having a rectangular image sensing surface (20 in 
Fig. 1); and 

at least one birefringent plate (any one plate from among birefringent plates 4, 5, and 6) 
that is inserted in an optical path of photographing light guided to said image sensing element 
and is made of birefringent material— EXCEPT FOR expHcit teachings of the following 
additionally recited limitations: 

wherein said at least one birefringent plate is made of a single uniaxial crystal having a 
refractive index difference (read: birefringence) of not less than 0.02 for ordinary and 
extraordinary rays (please see, however, the teachings set forth above with respect to same by 
Woodward et al. in view of Refraction); 

wherein said unit satisfies: 

0.015 <p/d< 0.045, 

where d is the thickness of said at least one birefringent plate, and p is the pixel pitch of the 
image sensing surface is a long side direction. 
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Shirochi, however, provide an explicit teaching of an image sensing unit (see Fig. 4) that 
satisfies 0.015 < p/d < 0.045, where d is the thickness of said at least one birefringent plate, and p 
is the pixel pitch of the image sensing surface in a long side direction. Please see col. 9, 11. 56- 
61, where d is taught as being 0.453 mm and p as being 17.5 |im, resulting in a p/d ratio of 
0.0386. It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the invention of Oono in view of Woodward et al. and 
Refraction such that said unit satisfy the recited range of 0.015 < p/d < 0.045, as taught by 
Shirochi, for at least the purpose of suppressing aliasing (aka Moire) effects. 

With regard to claim 17, the combination meets the limitations recited in this claim. 
See above, esp. col. 6, 11. 27-32 in the Woodward et al. reference. 

With regard to claim 18, please see above, esp. birefringent plates 60, 72, and 74 in Fig. 
4 of the Woodward et al. reference. 

With regard to claims 19-21, please see the above-recited teachings of the limitations 
respectively recited in these claims by the references of the combination. 
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Contact Information 



6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Craig Curtis whose telephone number is (571) 272-2311. The 
examiner can normally be reached on Monday-Friday, 9:00 A.M. to 6:00 P.M.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor. Drew A. Dunn can be reached on (703) 308-1687. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpubhshed 
appHcations is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Craig H. Curtis 
Group Art Unit 2872 
18 June 2004 



QM.Q. 




Audrey Chang 
Primary Examiner 
Technology Center 2800 



